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#W=35,5,5,9,51,533
5' =5

Since the powers
52 of 5 give us all

S of2Ywe know

5=55
=5 5 is a primitive root.

5 =T5 =0 Tim:If

·i (now repents) atXis
- a primitive

5.5 =T5
=T root, then

so, 5
=5 E- a is also

--

Since 5 is a
primitive a primitive

root

root, so is 5.



I isn't a primitive root.

' =5 =52

i
=

1542=5"=π
Y =(54 =5=T

trowre put in

Since T
=9
- ⑲

and is not a

primitive roof, I won'tbe
a primitive roottoo.



B =5
is
=
=(5 =5=i isnota

I primitive
: :(repeats) root.

-



#S
-8modified

-
1562

Reduce 3 in R

-(28)r
=2:7(1 - z)(1 - 7)



=27()(y) =12
thus, 122s) =f (28)

=12

-
-Y=TEuler:

So, Euler says:

Since 5tEs we know

-=12
-12 -

So,

3 =1.

- 1212

3
=

3 [-
1562 -

12(136) +2 Be
02



= (5(2):52

↳



6
⑯ Letz, wE X [i]. Prove:

wIz iffwIE.

prof:
() Suppose wIZ.

Then, z =wh where be XCi].

So, E =wk.

Thus, E
=
w.F

Since I - ISS
and E =E.

F

we know wIE.



(Suppose WIE.

Then by 18 I we know
EE

Thus,wit
-

6
⑧ Is zti prime

in ESi)?

all its divisors?
are

eme
N(z + i)

=

2+1 =57

IfN(z) =1 whereis prime in 2, then I



↳in [i)

Using the theorem,
Itis prime.

The divisors ofItsare:

its: I,-1, i,
- i

associates: 1.(2+i) =
2+i

-

-1(2 +i) = - z
-i

i - (2 +i)
=2i +i =- 1 +2i

- i - (2 +i)
=- (- 1+2e
=1-2i



⑰() z = x[i]

Prove:Zis prime iff
E is prime.

-(pitfa

willprove:
ifI is notprime.

Z is notprime

oof
Suppose Zis notprime.

Then Ihas
a divisor wek[i]

where w is not
a unit

andw is notan
associateof
2.

WFI,-1, i,
- i

w = nzwhen
=1,

- 1,i, -n)[



Since WII we have

z =WR where R- x[i].

Then, E =Vit =w.E.

So, TIE.

Note w is nota unit

because ~ is not

a unit.

[using 17(b):U
is a unitI

if it is a unit

*Is is an associateofEC
Suppose itis!

Then, w =UoE where n isit?



This implies-W = UE
-

So, W =n.E.

Then, W =n.E

S

T
Since n is a unit, we know ify
is also a unit.

Butthen since w
=iz we

world getthat wis
an

associate ofZ.

Contradiction.

Summary: WIE and w is not

a unitand it is notan associate
of E. Thus, E is notprime.

#Suppose E is notprime.



then by (*), we know
-

Eis notprime.

So, Iis notprime. x

⑭MAYo


